アジアにおける淡水貝類の多様化のテンポと様式 by 齊藤 匠
Tempo and mode of diversification in
freshwater molluscs of Asia.
著者 齊藤 匠
号 16
学位授与機関 Tohoku University
学位授与番号 生博第380号
URL http://hdl.handle.net/10097/00126125
  
氏名（本籍地） 
学 位 の 種 類 
学 位 記 番 号 
学位授与年月日 
学位授与の要件 
研 究 科 ， 専 攻 
 
論 文 題 目 
 
 
博士論文審査委員 
 さいとう たくみ 
齊藤 匠  
博士（生命科学） 
生博第 380号 
平成３１年３月２７日 
学位規則第４条第１項該当 
東北大学大学院生命科学研究科 
（博士課程）生態システム生命科学専攻 
Tempo and mode of diversification in freshwater 
molluscs of Asia. (アジアにおける淡水貝類の多様
化のテンポと様式) 
 
（主査）教授 千葉 聡   
    教授 牧 雅之 
       教授 牧野 能士 
        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
論文内容の要旨 
To elucidate process of making current biodiversity is principal concern of evolutionary 
biology for a long time. Biodiversity patterns on islands have provide excellent model systems to address 
the issues and many evolutionary studies on islands systems have clarify the importance of historical 
factors in making biodiversity. On the other hand, the origins and historical process of diversification of 
East Asia, especially, the Japanese archipelago and the Bonin islands are not clear although the region has 
one of the highest biodiversity in the world. Then, I conducted biogeographical and population genetic 
studies on freshwater gastropods to reveal the origins and historical processes of making biodiversity on 
Asian continental island systems.  
Firstly, I reexamined type materials of Japanese Gyraulus snails described by Syuichi Mori, 
so as to elucidation of the morphological taxonomy as premise for molecular phylogenetic study in 
Chapter 2. Therefore, it was found that Gyraulus amplificatus is not a morphological form of Gyraulus 
biwaensis but a distinct species. Gyraulus pulcher is regarded as a junior synonym of Gyraulus chinensis. 
Secondly, I conducted molecular phylogenetic analysis, divergence time estimation, and 
ancestral region reconstruction of whole Eurasian Planorbid snails, which have one of the highest species 
diversity in Japanese freshwater molluscs, to clarify the origins and diversification timing and process of 
whole Japanese planorbid fauna. As a result, the analyses revealed that most lineages in the Japanese 
archipelago have closely related lineages on the Eurasian continent, and the divergence within the 
Japanese lineages presumably occurred after the late Pliocene. In addition, each lineage is characterised 
by different phylogeographical patterns, suggesting that immigration routes and mechanisms from the 
continent to the Japanese archipelago differ among lineages. In Chapter 4, so as to comparison of 
biogeographical patterns I performed phylogenetic analysis, divergence time estimation, and dispersal-
vicariance analysis of glacial relict species Japanese Valvatidae gastropods. The analyses also showed that 
the valvatid fauna in the Japanese Archipelago was produced by multiple immigration events from the 
Eurasian continent and by vicariance events during the period of the Pliocene–Quaternary glaciation. 
Thirdly, in Chapter 5, to elucidate more detailed factors making differentiation patterns 
within Island, I dealt with population genetics of Gyraulus freshwater snail on oceanic Chichijima Island 
using genome-wide single nucleotide polymorphisms (SNPs) obtained from MIG-seq method by second 
generation sequencer. As a results, the analyses showed that snail had clear geological differentiation 
without current gene flow within the small island in spite of short distance isolation after it had colonized 
from remote source region via long distance dispersal over 1000 km. Within the island, it is presumed that 
rare short distance dispersal had caused current differentiation and geographical pattern, and these 
suggested rare chance dispersal was an essential driver of constituting biological diversity. 
 Fourthly, I identify cryptic invasion of introduced freshwater Ferrissia snail in Japan using 
molecular phylogenetic and population genetics approaches in Chapter 6. In consequence, the results 
showed that most of the Japanese Ferrissia including F. japonica, which is listed in Red List by Ministry 
of the Environment in Japan, were introduced F. californica from North America. In addition, 
introgressive hybridization between native and non-native species was estimated according to discordance 
between mitochondrial DNA and nuclear DNA. This point out the importance of genetic assessment for 
conservation, and that introduced species destroy the historical achievements of biodiversity. 
 Finally, summarizing sequential researches in Chapter 7, it is suggested that current fauna of 
freshwater gastropods had been formed by multiple colonization from the Eurasian continent around late 
Pliocene and subsequent differentiation within archipelago. Furthermore, dispersal events seem to have had 
strong influence on both diversification process. In particular, rare dispersal events could account for current 
geographical pattern in spite of short distance within small island. In contrast, the influence of ecological 
factors on diversification processes, especially, on morphological diversification was not verified in this 
researches, although my researches emphasized the importance of the historical factors throughout lineage 
diversification process. Thus, further researches is needed. On the other hand, invasion of non-native 
species has occurred, and this can prevent understanding the historical process of making current 
biodiversity. 
 
 
 
 
 
 
 
 
 
論文審査結果の要旨 
 
淡水貝類は進化研究の優れたモデルであるが、その基礎となる系統進化や生物地理の理
解は、著しく遅れている。本博士論文にて齋藤匠君は、日本を中心としたアジア産の淡水貝
類の進化史の解明に取り組んだ。まず日本において最も種多様性の高い淡水貝類であるヒ
ラマキガイ科貝類相の成り立ちと多様化のメカニズムを系統地理学的な観点から明らかに
した。ヒラマキガイ科は、重篤な病気を発症する寄生虫の中間宿主として海外では大きな注
目を集めているグループであるが、日本では全く研究が行われておらず、その実態は不明で
あった。この研究ではこれまで未知だった日本の本グループの多様性の状況を解明するこ
とに成功したのみならず、その形成過程を推定することにも成功した。次にヒラマキガイ科
同様にこれまでその実態が謎に包まれていた淡水貝類の代表であるミズシタダミ類につい
ても分子系統学的な研究を進め、その進化過程の推定と種構成の解明に成功した。氷期遺存
種であり稀少種でもある日本のミズシタダミ科貝類相が気候変動による分布の変遷によっ
て形作られた可能性が高いことを示した。これらの成果から、日本の生物相の起源について、
多数回の移動と隔離の繰り返しを経て生じたことを示す、従来にないダイナミックな形成
プロセスの存在を示す証拠を得た。これに加え小笠原諸島から発見したヒラマキガイの一
種の起源と進化過程をゲノムワイドの変異の解析によって調べ、分散―隔離が駆動する新
しい多様化のモデルを得た。これらの研究は斎藤君が計画から実施、論文執筆、投稿まで主
体的に行ったものである。さらに、貝類の進化史の解明に加えて、生物多様性の保全を目的
とした系統学的、遺伝学的な研究を行った。この研究では、日本の環境省レッドリストに登
記されている淡水産貝類であるスジイリカワコザラガイが実際は外来種のメリケンコザラ
ガイであったことを遺伝学的な研究から明らかにした。本研究も申請者が中心となって主
体的に行われたものである。以上の点は、斎藤匠君は自立して研究活動を行うに必要な高度
の研究能力と学識を有することを示している。したがって，齋藤匠君提出の論文は，博士（生
命科学）の博士論文として合格と認める。 
 
 
